Reversal of hoarseness with recognition of Ortner syndrome in a patient with severe mitral regurgitation  by Wu, Victor Chien-Chia et al.
CR
s
V
M
a
T
b
c
a
A
R
R
A
K
C
G
L
S
O
I
n
L
E
g
i
2
d
d
t
a
a
p
e
e
1
hJournal of Cardiology Cases 7 (2013) e48–e50
Contents lists available at www.sciencedirect.com
Journal  of  Cardiology  Cases
j ourna l ho me  page: www.elsev ier .com/ locate / j ccase
ase  Report
eversal  of  hoarseness  with  recognition  of  Ortner  syndrome  in  a  patient  with
evere  mitral  regurgitation
ictor  Chien-Chia  Wu  (MD)a,∗,  Chun-Chi  Chen  (MD)a, Kuo-Chun  Hung  (MD)a,
ing-Shyan  Chern  (MD)a,  Yung-Liang  Wan  (MD)b, Feng-Chun  Tsai  (MD)c, Fen-Chiung  Lin  (MD)a
Department of Second Section of Cardiology, Chang Gung Memorial Hospital, Chang Gung University College of Medicine, 5 Fuxing Street, Guishan Township, Taoyuan County 33305,
aiwan
Department of Medical Imaging and Intervention, Chang Gung Memorial Hospital, Chang Gung University College of Medicine, 33305, Taiwan
Department of Cardiothoracic and Vascular Surgery, Chang Gung Memorial Hospital, Chang Gung University College of Medicine, 33305, Taiwan
 r  t  i  c  l  e  i  n  f  o
rticle history:
eceived 16 August 2012
eceived in revised form 6 October 2012
ccepted 22 October 2012
eywords:
ardiovocal syndrome
iant left atrium
eft recurrent laryngeal nerve palsy
evere mitral regurgitation
rtner syndrome
a  b  s  t  r  a  c  t
Loss  of  voice  due  to  vocal  cord  paralysis,  as  in Ortner  syndrome,  is secondary  to left  recurrent  laryngeal
nerve palsy.  Cardiovascular  cause  should  be listed  as  a differential  diagnosis  of  hoarseness  and  is  incum-
bent upon  the  diagnostic  physician  to  be  familiar  with  the  condition.  A  56-year-old  male  presented  to  our
emergency  department  with  shortness  of  breath  due  to severe  mitral  regurgitation.  Incidental  ﬁnding  of
aggravating  hoarseness  during  the  past  six months  was  suspected  to  be related  to  his cardiac  condition
with  hugely  dilated  left  atrium.  After  an  ear  nose  and  throat  specialist  conﬁrmed  left vocal  cord  paral-
ysis, a  cardiac  surgeon  was  consulted  for surgical  management.  The  operation  consisted  of mitral  valve
repair, tricuspid  valve  repair,  left  atrial reduction,  and  Cox  maze  procedure.  Three  days  after  surgery  the
patient had  noticeable  improvement  in  his voice,  and  3 months  later  he  had  complete  resolution  of  the
hoarseness.  Awareness  of Ortner  syndrome  and  a search  for treatable  cause  of  vocal  cord  palsy  therefore
is  imperative  before  the  nerve  injury  becomes  irreversible.
<Learning  objective:  Hoarseness  in  unusual  clinical  setting  (i.e.  other  than  in  common  cold),  should  raise
suspicion  and  alert  physician  to  search  for  primary  cause  of the  symptoms.  Ortner  syndrome,  due  to  left
recurrent  laryngeal  nerve  palsy  secondary  to cardiovascular  disease,  is an  important  differential  diagnosis
of loss  of voice.  Comprehensive  evaluation  and  timely  intervention  allow  reversal  of  the  damage  to  left
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Vocal cord paralysis, secondary to left recurrent laryngeal
erve palsy (LRLNP), usually presents with hoarseness of voice.
RLNP is more common in men  and can occur in any age group.
tiology is diverse and ranges from neoplastic (6.8–42%), sur-
ical (10.4–75%), infectious, metabolic, traumatic (1.5–11%), to
diopathic (including cardiovocal syndrome, or Ortner syndrome,
.2–23%) depending on the study conducted [1,2]. Cardiovocal syn-
rome as a group, encompasses LRLNP caused by congenital heart
iseases (atrial septal defect, ventricular septal defect, patent duc-
us arteriosus, Ebstein anomaly, double outlet right ventricle), left
trial enlargement (mitral stenosis 0.6–5%, mitral regurgitation, left
trial myxoma, mitral valve prolapse), left ventricular aneurysm,
ulmonary artery diseases (pulmonary hypertension, pulmonary
mbolism, pulmonary artery aneurysm), and aortic diseases (pen-
trating ulcers, thoracic aneurysm, aortic dissection 5–10%) [2,3].
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The condition prompts otorhinolaryngology clinic visit, but a search
for underlying cause is mandatory, since it can be a symptom of a
primary disease.
The nerves that supply vocal structure are terminal branches of
vagus nerve. The vagus nerve descends in the carotid sheath, giv-
ing off three major branches: the pharyngeal branch, the superior
laryngeal nerve (SLN), and the recurrent laryngeal nerve (RLN). The
SLN supplies motor input to the cricothyroid muscle, which con-
trols vocal fold lengthening and pitch. The two  RLNs arise from the
vagus nerve in the upper chest and loop under the aortic arch (left)
or subclavian artery (right), and ascend back into the neck, traveling
in the tracheoesophageal groove, to supply all the muscles of larynx
except cricothyroid. Recurrent laryngeal nerve palsy (RLNP) causes
vocal cord to be at paramedian position, loss of air and shortness of
breath during speech, dysphonia, and hoarseness [4].
Nobert Ortner, an Austrian physician, initially described hoarse-
ness related to left recurrent laryngeal nerve palsy in three patients
with severe mitral stenosis in 1897 [5].  He proposed that the
enlarged left atrium impinged on the nerve under the arch of aorta
was the cause of palsy. Subsequent autopsies and radiological stud-
ies however, disputed this hypothesis. Fetterrolf and Norris showed
vier Ltd. All rights reserved.
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he distance between aorta and pulmonary artery at aortic win-
ow is only 4 mm,  and compression between the two structures is
esponsible for palsy [6].
ase report
We  describe a 56-year-old repairman, diagnosed with moderate
o severe mitral regurgitation and atrial ﬁbrillation nine years ago
ith loss to follow up. He presented to our emergency room with
hortness of breath. An electrocardiogram showed atrial ﬁbrilla-
ion and left ventricular hypertrophy with ST-T changes. A chest
adiograph showed large cardiac silhouette, splaying of carina at
05◦, double contour sign, bulging of left heart border, increased
ilateral lung inﬁltrates, and blunting of right costophrenic angle
Fig. 1A). A cardiac ultrasound revealed severe mitral regurgita-
ion, moderate tricuspid regurgitation, a hugely dilated left atrium
ith diameter at 94 mm,  a left ventricle end-systolic dimension
f 39 mm,  and an estimated ejection fraction of 72% (Fig. 1B and
). The patient was put on diuretics and transferred to a cardiol-
gy ward. During history taking, the patient had severe hoarseness
nd had to pause several times to catch breath. Cardiac examina-
ion showed a laterally displaced hyperdynamic point of maximum
mpulse, irregular heart beat, grade III pansystolic murmur at
pex and at left upper sternal border. Neck examination revealed
ugular venous engorgement, giant C-V wave, and Lancisi’s sign
ith presence of earlobe ﬂickering. The patient reported that the
ig. 1. A 56-year-old man  with hoarseness due to left recurrent laryngeal nerve palsy.
nd  echocardiogram with parasternal long-axis view (B) and apical four-chamber view (
arger  dimensions of the giant left atrium (see text). Twenty-seven days postoperative che
chocardiograms (F) and (G) showed left atrial diameter at 64 mm on M-mode image, and
all  bent inward and lay between the dilated left atrial and left ventricular cavities in the
ig. 2. Speciﬁc signs of vocal cord palsy with (A) dilatation of the left laryngeal ventricle
nd  dilatation of left piriform sinus (arrow).logy Cases 7 (2013) e48–e50 e49
hoarseness worsened during the past six months and a recent visit
to local ear, nose and throat clinic revealed paralysis of unilateral
vocal cord. Ortner syndrome was  contemplated and an otolaryn-
gologist consultation conﬁrmed the paramedian position of left
vocal cord. A head and neck to chest computed tomography was
ordered and revealed both left vocal cord palsy (Fig. 2) and giant
left atrium with crowding of aortic window (Fig. 3). Although
the left atrium on echocardiography had an M-mode dimension
of 94 mm and 2D dimensions of 120 mm × 95 mm,  reconstructed
computed tomography had external dimensions measured up
to 220 mm × 17 mm × 16 mm (Fig. 1B–D). The patient underwent
cardiac catheterization and results conﬁrmed severe mitral regur-
gitation with normal coronary arteries. A cardiac surgeon was
consulted for the management of severe mitral regurgitation
and possible cardiovocal syndrome was informed. The operation
consisted of mitral and tricuspid valve repair, left atrial reduction,
and Cox maze procedure. Three days after the surgery, the patient
had regained ﬁfty percent of his voice. And within three months of
clinic follow-up, his hoarseness had completely disappeared with
the heart in a stable sinus rhythm (Fig. 1E–G).
DiscussionHewett was  the ﬁrst to describe giant left atrium (GLA)
in 1849 [7].  He reported autopsy ﬁndings of an ‘aneurysmal
dilatation of left atrium with thickening and contraction of left
 Imaging studies and correlations: in the Emergency Room, chest radiograph (A)
C) were obtained. Computed tomography with reconstruction (D) revealed much
st radiograph (E) showed a reduced carina angle at 85◦ , and 76 days postoperative
 relatively smaller left atrium on 2D image. Note also left ventricular posterobasal
 small 2D images (arrows) in (B) and (F).
 (arrow), (B) medial position and thickening of left aryepiglottic fold (arrowhead),
e50 V.C.-C. Wu et al. / Journal of Cardiology Cases 7 (2013) e48–e50
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[ig. 3. Chest computed tomography of giant left atrium pushing upward, resulting
xpected locations (arrows) in (A) axial view, (B) sagittal view, and (C) coronal view
PA,  main pulmonary artery; LPA, left pulmonary artery; RV, right ventricle.
trioventricular opening’ in the context of mitral valve disease.
LA now follows the deﬁnition by Kawazoe et al. [8]: (a) large
eft atrium depicted by M-mode echocardiography with diame-
er >65 mm,  and (b) left ventricular posterobasal wall bent inward
nd lying between the dilated left atrial cavity, and left ventricular
avity (Fig. 1B and F). The symptoms of GLA result from enlarged
osterior wall or expansion of left atrial roof compressing against
sophagus, left main bronchus, left ventricle, middle and inferior
obes of right lung, and left recurrent laryngeal nerve, causing
ysphagia, dyspnea, hemodynamic instability, atelectasis, and left
ocal cord paralysis, respectively. According to American College
f Cardiology/American Heart Association 2006 guidelines for the
anagement of patients with valvular heart disease [9],  the symp-
om of shortness of breath in this patient is a Class I indication for
urgical intervention. The hoarseness resulting from left recurrent
aryngeal nerve injury due to upward expansion of GLA pushing
eft pulmonary artery against aortic arch in this patient however,
hould also be a determinant and considered an equivalent of the
ymptom of mitral regurgitation for Class I indication for operation.
n the other hand, Badui et al. reported a GLA can be asymptomatic
ith a diameter up to 145 mm [10]. Since only mild shortness of
reath on exertion but no overt pulmonary edema was  experi-
nced in the nine years after the initial diagnosis, the course of
itral regurgitation in this patient had been indolent. Aggravated
yspnea during daily activities had brought the patient to medical
ttention, without which the management of co-existing severe
oarseness may  be delayed.
Originally, Seddon divided nerve injuries into neurapraxia,
xonotmesis, and neurotmesis in 1943 [11]. Sunderland expanded
he classiﬁcation into ﬁve major types with prognostication with
ach class in 1990 [12]. Class I (neurapraxia): nerve is intact but
annot transmit impulse and is associated with complete recov-
ry. Class II (axonotmesis): more severe lesion causing Wallerian
egeneration, but connective tissue elements remain in place pro-
iding framework for regeneration. Recovery usually occurs once
ffending agent is removed but may  be delayed. Class III (neu-
otmesis): injury causes disruption of endoneurium and aberrant
egeneration causes incomplete recovery and synkinesis. Class IV
neurotmesis): injury causes disruption of perineurium with poten-
ial for aberrant regeneration is greater and intramural scarring
revents nerve ﬁbers from reaching the muscle. Class V (neu-
otmesis): complete transaction of a nerve with disruption of
erineurium and there is no hope for recovery unless the ends are
urgically connected.
The patient in this case corresponds to Class I, or neurapraxia,
erve injury, which is the mildest form of nerve injury. Clini-
ally, muscle atrophy does not develop except for mild atrophy
[
[wding of aortic window, and compression of left recurrent laryngeal nerve in the
aortic sinus; AsAo, ascending aorta; DsAo, descending aorta; GLA, giant left atrium;
due to disuse. Loss of function persists until remyelination occurs
and recovery time can range from hours to a few months.
Laryngeal electromyography (LEMG) is used in this situation to
evaluate the function of thyroarytenoid and lateral cricoarytenoid
muscles innervated by recurrent laryngeal nerve. The ﬁndings of
LEMG offer diagnosis and the timing of LEMG is crucial in determin-
ing the prognosis of spontaneous recovery if performed 6 weeks to
6 months after onset of symptoms [13]. Had the patient’s vocal
cord paralysis proceeded to the Class II, or axonotmesis, of neu-
ronal damage, the expected voice improvement may  be delayed,
or worse only partial, despite an impeccable repair of underlying
mitral disease.
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